Serine/threonine kinase, Melk, regulates proliferation and glial differentiation of retinal progenitor cells.
Serine/threonine kinase, Melk, was initially cloned in oocytes, but it is expressed in normal tissues and especially in cancer cells. We had previously identified Melk as a gene that is highly expressed in immature mouse retinal progenitors. To analyze the function of Melk in embryogenesis, we cloned zebrafish Melk and reported that morpholino-based downregulation of Melk in zebrafish resulted in severe anemia. Melk-morpholino-treated zebrafish also showed microphthalmia, suggesting the participation of Melk in retinal development. In Melk-depleted retinas, differentiation of retinal neurons took place but was delayed, and the proliferative period of retinal progenitor cells was prolonged, suggesting that Melk might regulate the timing of the transition from proliferation to differentiation. For more detailed examination, we performed gain- and loss-of-function analyses of Melk in mouse retinas. Knockdown of Melk by shRNA in mouse embryonic retinal explant culture resulted in decreased proliferative activity of retinal progenitors, and accordingly, overexpression of Melk slightly enhanced proliferation. Differentiation of retinal progenitor into subtypes of retinal neurons was not significantly affected, but Müller glia differentiation was perturbed by the level of Melk. Furthermore, process extension of glial cells was enhanced in the absence of Melk, suggesting that Melk is involved in the morphological differentiation of retinal cells. Taken together, our results suggest that Melk is primarily required for proper proliferation, and might play multiple roles in retinal development in vertebrates.